The high-quality sequence of the genomes of our extinct relatives, Ne-9 anderthals and Denisovans, became recently public. At the same time, 10 we have seen the emergence of big databases of modern human genetic 11 variation. However, linking human genetic variation, neuronal phenotypes 12 and, eventually, behaviour, is only possible if we understand how variation 13 and genetic regulation interact. We used two publicly available datasets, 14 the GTEX cis-eQTL database (v7) and a catalog of high-frequency Homo 15 Sapiens specific alleles relative to the Neanderthals and Denisovan se-16 quences, to understand how high-frequency Homo Sapiens derived alleles 17 affect gene expression regulation. The resulting dataset shows that genes 18 associated with brain development are affected by Homo sapiens-specific 19 eQTL in brain areas key in human evolution such as the cerebellum. We 20 also show that some of these eQTL overlap significantly with putative 21 regions of positive selection relative to archaic humans [Peyrégne et al., 22 2017]. Additionally, we tested whether any of the variants are associated 23 with clinical conditions in modern human populations. These findings can 24 inform future experimental work and enrich current venues of research of 25 the Homo Sapiens brain evolution, such as the relationship between clini-26 cal and evolutionary research and the recent expansion of the cerebellum 27 in Homo Sapiens [Gunz et al., 2010].
genetic regions identified in human positive selection studies. We found Homo 93 sapiens-specific eQTLs overlap significantly with regions of positive selection 94 [Peyrégne et al., 2017] in a permutation test (n=10000) (Supp. Fig. 2 ). We 95 also explored whether the eQTL-associated genes were enriched in transcription 96 factor motifs with a known functionality, as well as their relationship with known 97 clinical conditions. 98 Overall, the results offer a landscape of Homo sapiens specific gene regu- GTEx Consortium et al., 2015] ) influencing gene expression dosage in 13 differ-106 ent brain tissues from adult brain samples aged 20-60. 107 We first selected those eQTLs where the minor allele was also the ancestral 108 one (as defined by Kuhlwilm and Boeckx [2019] ). The catalog of derived gene 109 changes in Homo sapiens we used for this study [Kuhlwilm and Boeckx, 2019] 110 imposes an arbitrary cutoff of a global 90% that allows some frequencies to be 111 under 90% as long as the overall mean fulfills the requirement. We processed 112 the data so that only those alleles that fulfill the 90% threshold in all metapop-113 ulations (as detailed in Kuhlwilm and Boeckx [2019] ) are included in order to 114 apply a more stringent filter. Finally, crossing this database with the GTEx 115 allele-specific genetic regulation datasets, we retrieved all the Homo sapiens de-116 rived alleles that had a statistically significant effect in gene expression in any of 117 the adult human brain tissues and were in high frequency in modern population. 118 The resulting data includes 1,357 statistically significant unique SNPs associ-119 ated with regulation of a total of 316 eGenes (i.e., genes affected by cis-regulation 120 by at least one SNP) whose major allele falls into at least 90% frequency in all 121 modern human metapopulations . As expected, we find some degree of func-122 tional overlap: 266 of those 1,357 eQTLs regulate various genes in the same 123 tissue or act across different tissues. If we don't account for functional overlap 124 we count a total of 2,507 eQTLs across 13 brain tissues (Supp. Tabl. 1). 125 Each eQTL has a beta score assigned to it, i.e., a normalized score of the available at the moment ( Fig. 4 C) .
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In terms of the relative proportion of eGenes to eQTLs, cerebellum and pi- We also tested whether any of the eQTLs fell within deserts of introgression, 
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The results show that none of our data entries overlap with these regions of 244 special evolutionary interest, and that our data points are not redundant relative 245 to other studies with a similar scope [McCoy et al., 2017] . This is most probably 246 due to the frequency cutoff imposed on the data, as introgression fragments are 247 generally low in frequency (unless adaptative). 249 We hypothesized that part of the regulation of eGenes could be driven by tran-250 scription factor binding site motif variability. We found that there is a number binding sites. EGR1 is a brain growth factor that plays a key role in stress 273 regulation, schizophrenia and synaptic plasticity [Duclot and Kabbaj, 2017] . 274 We also found that an enrichment in NFATC2 TFBS in cerebellar hemisphere 
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Mechanisms of regulation
313
Despite these associations, a note of caution should be raised here as we don't 314 fully understand the genetic background that causes these complex disorders.
315
The eQTL-disease relationship is not necessarily causal but could contribute to 316 the epistatic background of tissues of interest. cognition. 350 We also found that the cerebellum accumulates more differential regulation 351 than the rest of tissues ( Figs. 3 A, B) . In terms of molecular mechanisms, our type that has been suggested [Bufill et al., 2011 , Bauernfeind et al., 2014 GTEx_project and in the supplementary materials. 
